University Microfilms 


° 513 North ist St 
American Ann Arbor Michigan 


POTATO 
JOURNAL 


Volume 38 June 1961 Number 6 


CONTENTS 


The effect of several compounds on post-harvest decay of 
potatoes 


F. B. Cates AND L. O. Van BLARICOM 


Some factors influencing the culinary quality of southern- and 
northern-grown Irish potatoes. I. Chemical composition .. 


Eart P. Barrios, D. W. Newsom, Anp J. C. MILLER 


Hypersensitivity to viruses A and X in Canadian and American 
potato varieties 


R. H. BAGNALL 


NEWS AND REVIEWS 


Relation of Chloro IPC for potato sprout inhibition to internal 
sprouting of potatoes 


Program of the 45th Annual Meeting of the Potato Associ- 
ation of America 


Official Publication of 


THE POTATO ASSOCIATION OF AMERICA 
NEW BRUNSWICK, NEW JERSEY, U.S. A. 


> 
roe 
R. L. Sawyer 203 
209 
ay. ig 
ive 


Frederic B. Carlton, 
Crouseville, Maine, 
potato grower Says: 


“I'VE TRIED 

THREE DIFFERENT MAKES 
— AND THE SPEEDY 
POTATO VINE SHREDDER 
IS THE BEST BY FAR. 

IT IS ALSO THE 

LEAST EXPENSIVE TO 
OPERATE!" 


Yes, in potato growing areas, the 
Speedy Vine Shredder has been field 
proven under all possible conditions. 
Shreds vines with no vibrating or 
jumping . . . and does a superb job 
of abuaen the field. Because Speedy’s 
knives or flails are of different lengths, 
they completely shred vines in the 
furrows as well as on the hills. Thus, 
even weedy vine-tangled fields are 
efficiently cleared. And economically 
done, too. The Speedy Vine Shredder 
— effortlessly under the toughest 
ield conditions. It disintegrates all 


in my field. 


Speedy dealer. 


SEE FOR YOURSELF WHY POTATO GROWERS 


NATIONWIDE ARE ENTHUSIASTIC ABOUT THE 
SPEEDY POTATO VINE SHREDDER ... 


types of foliage . . . permitting faster, 
easier, harvesting. 
The Speedy Potato 
costs just $790.00 F.O.B. O6clwein, 
lowa with steel knives . . . $840.00 
with rubber flails. That’s a saving of 
up to $300 compared to other vine 
beaters. 

See A FREE DEMONSTRATION .. . 
Your Speedy dealer will demonstrate 
the Speedy Vine Shredder right in 
your own field. To arrange a free 
demonstration, mail this coupon or 
see your Speedy dealer. 


Vine Shredder 


- SPEEDY MANUFACTURING COMPANY 
OELWEIN, IOWA 

[) Gentlemen: Please arrange to give me your free, no-obligation demonstration 


(1) Send me information on the Speedy Potato Vine Shredder and name of my 
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SMALL EXTRA SPRAY COST 
NETS BIG EXTRA 
POTATO YIELD 


1.5% Extra 


Spray cost of Whether you grow 50 or 500 acres 
Dithane® M-22 _ of potatoes, fungicide spray costs 
) are only a fraction of your pro- 

duction costs... if you use nabam, 

approximately 2.5%. If you use 
DITHANE M-22 (80% maneb) in- 
stead, your spray costs will rise to 
about 4%, but your yield may 
increase as much as 37%! In areas 
under heavy blight attacks, these 
crop and profit increases have 
often been obtained in field trials 
and commercial use. The little bit 
and extra that DITHANE M-22 costs 
he esting can help you harvest that extra 
potatoes | yield you need to finish the season 
ks nian ahead. That’s why it is top choice 
for blight control in all potato 

areas. Be sure to spray DITHANE 
M-22 regularly to cash in on its 
dependable blight protection and 
profit-boosting ability. Ask your 
supplier for DITHANE M-22 and 
for dosage and timing information. 


PHILADELPHIA S, PA. 


SPRAY AND SAVE WITH 


DITHANE M-22 
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THE EFFECT OF SEVERAL COMPOUNDS ON POST- 
HARVEST DECAY OF POTATOES! 


F. B. Cates AND L. O. VAN BLARICOM 


The problems confronting South Carolina growers in harvesting and 
preparing Irish potatoes for shipment are similar to those encountered 
by other growers in the Southeast. One of the more serious problems with 
which growers have to contend each season is decay of potatoes occurring 
between shipping point and retail outlet. 

The practice of applying a compound as a post-harvest dip to reduce 
decay is common in the citrus industry. The usefulness of antibiotics in 
prolonging shelf-life of packaged endive. chickory, escarole, and lettuce 
has been demonstrated by Carroll, Benedict, and Wrenshall (3). Koch 
and Carroll (4) have prolonged the shelf-life of cauliflower, lima beans, 
and spinach with oxytetracycline used as a dip. Antibiotics were success- 
fully used by Bonde (1) to control Irish potato seed piece decay caused 
by Erwinia atroseptica and Pseudomonas florescens. 

These findings suggest the use of a compound on potatoes to reduce 
post-harvest decay. Solutions could be applied with the wash water or 
as a spray following the washing operation. Based upon these postulations, 
an investigation was conducted to evaluate the effectiveness of several 
compounds in reducing post-harvest decay. 


MATERIALS AND METHODS 


For purposes of clarity, experiments have been classified into field 
and laboratory tests. Field tests include those experiments conducted with 
whole potatoes. Laboratory test refers to the experiment performed in 
the laboratory on plugs of potatoes. 


Field Tests, 1959 

The effectiveness of 11 compounds and one combination of com- 
pounds in reducing post-harvest decay was studied. New-crop Sebago 
potatoes were bruised individually. Samples were dipped in an extract of 
rotted potatoes and allowed to dry. After drying they were dipped momen- 
tarily in one of the treating solutions. bagged in small burlap bags. and 
stored at room temperature for 7 days. Samples were then examined for 
evidence of rot and phytotoxicity. 

Both treated and check samples failed to decay. Samples treated with 
sodium o-phenylphenate showed severe phytotoxicity. None of the re- 
maining treatments caused phytotoxicity. 


Laboratory Test 

With the exception of sodium o-phenylphenate, the compounds and 
concentrations used in 1959 field tests were used in the laboratory test 
(Table 1). Whole potatoes were placed in a water bath at 115°F. for 1 


1 Accepted for publication October 14, 1960. Technical contribution No, 342, Depart- 
ment of Horticulture, South Carolina Agricultural Experiment Station, Clemson, 
South Carolina. 
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Taste 1.—Decay of potato plugs treated with various compounds and 
moculated with Erwina cartovora. 


Soft rot development 
Treatment Concentration expressed as per cent 
weight loss! 


ppm. 
\grimycin (100)? 200 6.9 
100 


») 


\grimycin (100)? with 200 5.9 
captan 1196 


20.0 


59.8 


Candicidin 200 100.0 
100 100.0 
100.0 


Captan 1196 85.0 
S598 96.7 
299 99 4 


Chloride (Calcium 2) 98.6 


hypochlorite ) 1) 98.0 
100.0 

Chlortetracycline L000 15.4 
500 11.1 

250) 8.7 


Dehydroacetic acid 4000 41.9 
2000 
1000 50.1 


Mycostatin® 1500 100.0 
4) 100.0 
100.0 


Sodium Omadine 1500 24.6 
750 29.8 
88.1 
Tyrocidine hypochloride 200 
100 100.0 
99.7 


Check 14 
Check 25 


100.0 
1.2 


L.S.D.  .05 


L.S.D. 


1Average of three replications. ; 
2An antibiotic formulation containing 15% streptomycin activity, 1.5% oxytetracycline 
activity, a wetting agent, and an acidifying agent, in an inert diluent. 

%Chemical 1484. Trade mark of Olin Mathieson Chemical Corporation. 

4Inoculated. Average of six replications. 
5Non-inoculated. Average of three replications.. 
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hour. The water bath, according to Neilson (5), simulates solar heating 
and predisposes the potato to bacterial invasion. Following the water bath, 
the tubers were cooled in tap water and the surface sterilized by dipping 
in ethyl alcohol for 5 minutes. Cores were removed from the center of 
the potatoes with a 19 mm cork borer and cut into 3¢ inch thick plugs. 
The plugs were weighed, dipped for 30 seconds in one of the treating 
solutions, transferred to Petri dishes containing 3 ml of distilled water 
and inoculated with a pure culture of Erwinia carotovora. Check treat- 
ments were dipped in distilled water. Forty-eight hours following inocula- 
tion, the plugs were removed, washed in tap water to remove the decayed 
tissue, blotted dry and weighed. Decay was reported as the per cent 
weight lost. 

Agrimycin 100 at 100 and 200 ppm was quite effective in controlling 
decay (Table 1). This is in agreement with results reported by Bonde 
(1). Lower concentrations of Agrimycin gave less control (Fig. 1). 


Fic. 1—Deterioration of potato plugs dipped in Agrimycin 100 and inoculated with 
Erwinia carotovora, Left, 200 ppm; Center, 100 ppm; Right, 50 ppm. 


Chlortetracycline solutions at 250, 500, and 1000 ppm effectively con- 
trolled decay. However, decay increased as the concentration was 
increased. Also, plugs treated at 1000 ppm were considerably darker 
than those treated at lower concentrations (Fig. 2). The remaining com- 
pounds were only partially effective or completely ineffective in reducing 
decay. 


Field Tests, 1960 

Agrimycin 100, Agrimycin 100 plus captan, chlortetracyeline. and 
chlortetracycline plus captan were used in a field test at Clemson College. 
Size B, new-crop, Sebago potatoes were individually bruised, dipped for 
15 seconds in one of the treating solutions, allowed to dry, and sprayed 
with an extract prepared from rotted potatoes. Samples were then placed 
in small burlap bags and stored under wet burlap and a plastic sheet on 
a greenhouse bench. After 4 days the samples were examined for decay. 
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Fic, 2.—Deterioration of potato plugs dipped in chlortetracycline and inoculated with 
Erwinia carotovora, Left, 1000 ppm; Center, 500 ppm; Right, 250 ppm. 


The results of this experiment are presented graphically in Fig. 3. 
Solutions containing Agrimycin 100 did not reduce decay and are there- 
fore not included on the graph. The addition of captan to chlortetracycline 
greatly reduced the stimulatory effect on rot exhibited by chlortetracycline 
alone. 

The results of this experiment suggested that captan alone might 
control decay. Consequently, a similar experiment was performed to test 
the effectiveness of five concentrations of captan on decay. 

A significant reduction in decay was obtained with each concentration 
(Table 2). The per cent of decayed potatoes in uninoculated check samples 
was considerably higher than in uninoculated check samples in the previous 
experiment. This was probably due to a layer of water approximately 4 
inch deep which had collected on the bench under all the sample bags. 
The excess water resulted from over-watering the large burlap bags which 
were used to cover the samples in order to maintain a high relative 
humidity. The water caused the potatoes in the bottom of each sample 
bag to decay. However, 95% of the potatoes in the inoculated check 
samples rotted as compared with 54.8% in the samples which had been 
treated with captan at the lowest concentration. 


Discussion AND CONCLUSIONS 


The effectiveness of 11 compounds and one combination of compounds 
to control post-harvest decay has been evaluated. 

The thin periderm of potatoes is readily injured by concentrations 
of sodium o-phenylphenate at 1000 ppm and higher. This injury allows 
the entry of pathogens and a consequent increase in decay follows. It 
may be concluded that sodium o-phenylphenate treatments at 1000 ppm 
or above are not suitable for use on potatoes. 
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100 CHLORTETRACYCLINE 


80 


60 


CHLORTETRACYCLINE 
PLUS CAPTAN 


O 
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O 
O 
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24 
CONCENTRATION (PPM x100) 


Figure 3. The effect of chlortetracycline and chlortetracycline plus 
captan treatments on decay of inoculated potatoes, 1960. 


Laboratory results obtained using Agrimycin 100 to control decay 
on potato plugs inoculated with FE. carotovora are similar to results 
reported by Bonde (1). Working with potato slices dipped in streptomycin 
sulfate and inoculated with EF. atroseptica, he observed complete control 
of decay at concentrations of 20, 30, 40, 50, and 60 ppm. Agrimycin 100 
did not significantly reduce decay in field experiments conducted at Clemson 
College. These results would at first appear contradictory to the findings 
of Bonde and Malcolmson (2), and Robinson and Hurst (6), who have 
reported control of potato seed piece decay with dips of Agrimycin 100. 
However, these workers used potatoes that were inoculated with a pure 
culture of FE. atroseptica, whereas, the inoculum used by the authors was 
an extract of rotted potatoes which contained many types of bacteria and 
fungi, Also, the high humidity caused by the covering of wet burlap and 
plastic sheet produced a condition near optimum for decay. Under less 
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Tas_e 2.—The effect of captan on decay of inoculated 
potatoes, 1960. 


Concentration Rotted potatoes! 
ppm. pet. 
3200 59.4 
2400 62.7 
1600 60.4 
800 66.0 
400 54.8 
Check 1? 95.0 
Check 2% 54.8 
L.S.D. .05 11.6 


L.S.D. .01 16.6 


1Average of three replications. 
“Inoculated. Average of six replications. 
%Uninoculated. Average of three replications. 


severe storage conditions, as may have been encountered in the soil, 
Agrimycin 100 might be expected to reduce decay caused by E. atroseptica 
or its synonym, E. carotovora. 

Chlortetracycline effectively controlled decay on inoculated potato 
plugs. Decay of potato plugs increased as the concentration of chlorte- 
tracycline was increased (Table 1). However, each concentration was 
highly significant in reducing decay. A similar relationship between 
chlortetracycline and rot development was noted in the 1960 field experi- 
ment at Clemson College (Fig. 3). Chlortetracycline solutions at 400 ppm 
increased decay above the inoculated check treatments. Decay was pro- 
portionately increased by concentrations of 800, 1600, and 2400 ppm. 
The results of these two experiments are similar in that decay was 
increased as the concentrations of chlortetracycline were increased. They 
are dissimilar in that, in the field experiment, potatoes treated with 
chlortetracycline rotted significantly more than inoculated check treatments. 
In the laboratory experiment, significant control of decay was obtained. 
The authors submit the following postulation to explain this dissimilarity : 
The phytotoxicity of chlortetracycline increases as the concentration 
increases. Consequently, as the concentration is increased, more injury to 
the periderm occurs. This renders the potato more susceptible to invasion 
by pathogens not controlled by chlortetracycline. In the experiment with 
potato plugs only one pathogen, E. cartovora, was involved. Since chlorte- 
tracycline is bactericidal against this organism, the phytotoxic effect was 
not amplified by bacterial decay. 

The addition of captan to chlortetracycline reduced the stimulatory 
effect on decay caused by chlortetracycline alone. The postulation offered 
previously to explain the phytotoxic and bacterial effect of chlortetracycline 
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appears to be adequate to partially explain this phenomenon. At the lower 
concentrations the phytotoxic effect of chlortetracycline was only slightly 
injurious to the periderm. The addition of captan retarded the develop- 
ment of pathogens. As the concentration of chlortetracycline and captan 
was increased, periderm injury and decay increased. The added captan 
retarded but did not completely control these pathogens. 

Results with the use of captan alone, at concentrations of 400, 800, 
1600, 2400, and 3200 ppm, were highly significant in controlling decay. 
This substantiates the results obtained previously when captan alone was 
added to chlortetracycline. Significance in rot control was obtained with 
all concentrations. This suggests that captan might be effective when used 
as a dip with commercial potato washing machines. 
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SOME FACTORS INFLUENCING THE CULINARY QUALITY 
OF SOUTHERN- AND NORTHERN-GROWN IRISH 
POTATOES. I. CHEMICAL COMPOSITION! 


Eart P. Barrios, D. W. Newsom, C. MILver? 


The culinary quality of the Irish potato (Solanum tuberosum L.) has 
been a frequent subject for research. Results, as interpreted, have often 
been contradictory because objective and uniform standards for judging 
quality have not been developed, and knowledge of the changes which 
occur during cooking has been elusive. 

The present study was designed to correlate possible variations in 
mealiness with the chemical composition of southern-grown Irish potatoes, 
and tubers of the same varieties produced at a northern location. Since 
most southern-grown potatoes are less mealy than northern-grown tubers, 
knowledge of the factors related to mealiness could prove helpful in the 
breeding, selection, and culture of varieties possessing higher mealiness 
when grown under southern conditions. 

Surveys (3, 4. 6. 7) have shown that housewives and food proces- 
sors prefer a mealy, white-fleshed Irish potato for baking and for chip 
manufacture. Tubers which are less mealy have been widely used for 
boiling or salad purposes. However, mealiness is the Irish potato culinary 
quality preferred by most authorities in the United States. 

Much of the research on potato-tuber quality has been directed 
towards determining the factors related to mealiness, which are generally 
grouped into those of a physical and those of a chemical nature. No precise 
method of predicting the quality of the cooked product has yet been 
devised although specific gravity of the raw tubers has generally been 
considered the most practical index. A positive correlation between the 
specific gravity and dry-matter content of tubers has been demonstrated. 
Workers and food processors have used specific gravity as a measure of 
the dryv-matter content and as an indication of quality in Irish potatoes. 
High specific gravity usually is associated with high dry-matter content 
and quality. 

However, exceptions to a correlation between specific gravity and 
mealiness have been reported (6, 8, 13, 20). Interpretation of results has 
varied considerably, but often no positive correlation existed between 
specific gravity and mealiness. Hawkins (6) reported that specific gravity 
did not correctly indicate the starch content nor, by inference. the meali- 
ness of potatoes. Kirkpatrick (8) found no significant relationship between 
specific gravity and mealiness in boiled, baked, or mashed potatoes. 

Schark (13) concluded that some factor other than specific gravity 
influenced the evaluation of mealiness in tubers tested by a taste panel. 
This. opinion was based on the fact that tubers of identical specific gravity 
differed in mealiness when assessed by the judges. According to Whitten- 
berger (20) the accuracy of specific gravity for indicating starch content 
and mesliness varied with storage conditions, least accuracy being with 
tubers stored at low (35° F.) temperatures. 

1 Accepted for publication November 7, 1960. 


2 Assistant Professor, Professor, and Head, respectively, Department of Horticulture, 
Louisiana State University, Baton Rouge, Louisiana. 
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Research (1, 2, 18) has indicated that a correlation existed between 
the percentage of starch and dry matter in raw tubers and mealiness 
ratings of cooked tubers, but the exact nature of the relationship has not 
been determined. Starch content was correlated with specific gravity, but 
in some cases tubers of different varieties, having identical specific gravity. 
did not necessarily have the same starch content. 

Unrau and Nylund (19) reported that although a positive correlation 
existed between mealiness and starch content, the low mealiness scores 
of some tubers with high specific gravity could not be explained by starch 
content alone. Starch from low-specific gravity tubers, however, contained 
less amylose. Because of differences in the chemical composition of potato 
starch, high concentrations of amylose could confer greater mealiness, 
whereas high amylopectin content caused waxiness. Their data on the 
relationship between amylose content and mealiness ratings of tubers, as 
assessed by taste panels, seemed to agree with these suppositions. Potato 
tubers showing the highest mealiness scores by taste test also contained the 
highest percentage of amylose. 


MATERIALS AND METHODS 


Tubers of four Irish potato varieties, Red LaSoda. Sebago, White 
Rose, and Russet Burbank, were planted and harvested at a northern and 
southern location (Starks Farms, Rhinelander, Wisconsin, and Ben Hur 
Farm, Baton Rouge, Louisiana) for this research. Spring and fall crops 
were grown at Baton Rouge. Potatoes of all varieties were planted on 
the same date at each location. Four harvests of both spring and _ fall 
crops were made at Baton Rouge; the first at the normal harvest period. 
The 1959 Louisiana fall crop was destroyed by an early frost. 


Southern-grown potatoes were placed in 70° F. storage immediately 
following harvest. Northern samples were shipped to Baton Rouge and 
stored at 70°. All lots remained in this storage for one month before 
chemical analyses were made. The effects of variety. growing season, and 
location on tuber quality were evaluated. 

Specific gravity and dry matter content were determined by the 
potato hydrometer (15). 


Organoleptic tests were made by eight staff members who served on 
the taste panel throughout this research. Panel members were asked to 
rank the tuber samples in an ordinal arrangement of 0 to 4 (mealiest 
sample = 4+; waxiest sample = 0). The criteria used to determine meali- 
ness and waxiness were as described by Sweetman (18). Tubers were 
baked and served warm, without the addition of table salt or other 
seasoning. 

The same tubers used in the specific gravity and mealiness ratings 
provided material for the determination of total starch and amylose content. 
One half of the unpeeled tuber was cooked for organoleptic evaluations 
and the remaining half was used for chemical determinations. Samples for 
analysis were obtained with a 9/16 inch cork borer. using one longitudinal 
and one cross-sectional core. This method allowed a more representative 
sample by modifying the variations of constituents in different areas of 
the tuber. The core samples were then used for the chemical measurements. 
Four replications were used in all chemical determinations. 
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Total starch determinations were based on the method of Nielsen 
(11), with some modifications (12). The fresh sample was ground in a 
Waring Blendor, the starch extracted with 4.0 to 4.8 molar perchloric 
acid, and the dissolved starch estimated by photoelectric colorimeter 
readings of the blue color produced with iodine. The use of a K55 red 
filter in the colorimeter for the readings has been reported (11) to reduce 
considerably the error produced by dextrins. 


The percentage of starch was calculated from a standard curve 
prepared from the colorimeter readings of a known range of starch con- 
centration, based on raw starch extracted from potato tubers. 

Amylose and amylopectin percentages were estimated colorimetrically 
according to the method of Halick and Keneaster (5). The procedure was 
modified for potatoes and was based on the color reaction of amylose 
with iodine, which has been reported to indicate the amylose content of 
various starches (9). 

A standard curve for determination of amylose and amylopectin per- 
centages was obtained by the procedure outlined for this method. 


EXPERIMENTAL RESULTS 
Marked variations in specific gravity existed between tubers of the 


four varieties. Specific gravity was also influenced by location, growing 
season, and date of harvest (Tables 1 and 2 and Fig. 1). 


Taste 1.—The effect of variety, season, and location on the specific 
gravity, mealiness, starch and amylose content of potato tubers. 


Specific Mealiness % Total % 
Variety gravity rating* starch Amylse 
La. Spring Crops (1958 and 1959) 
Red LaSoda 1.052 1.27 12.5 6.4 
Sebago 1.053 1.43 12.9 78 
White Rose 1.055 1.74 13.3 8.2 
Russet Burbank 1.064 2.53 15.2 F 9.2 
La. Fall Crop (1958) 
Red LaSoda 1.068 2.00 14.8 7.5 
Sebago 1.069 1.25 15.5 11.8 
White Rose 1.067 1.75 15.7 8.4 
Russet Burbank 1.070 2.65 17.5 10.0 
Northern Crops (1957 and 1958) 
Red LaSoda 1.070 1.02 13.2 10.0 
Sebago 1.074 1.40 13.4 11.8 
White Rose 1.073 1.60 13.9 12.8 
Russet Burbank 1.091 2.77 18.9 18.7 
Av. of All Crop Seasons 

Red LaSoda 1.0603 1.43 13.5 8.0 
Sebago 1.065 1.36 13.9 10.5 
White Rose 1.065 1.70 14.3 98 
Russet Burbank 1.075 2.65 17.2 12.6 


* Vealiness scale —O = Waxy, 1 = Sl. waxy, 2= SI. mealy, 3 = Mealy, 4 = V. mealy 
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13 North. Grown-1957 
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Figure |. The effect of variety, location, and season on specific gravity and 


amy.ose content of potato tubers. 


Specific gravity of tubers grown at the northern location was higher 
than that of corresponding varieties grown at the southern location (Table 
1). Specific gravity of tubers produced in the fall at Baton Rouge was 
higher than that of corresponding varieties grown in the spring at that 
location, 

Russet Burbank tubers were highest in specific gravity, whereas 
those of the Red LaSoda variety had the lowest specific gravity. White 
Rose and Sebago potatoes were at an intermediate specific gravity level. 

In general, the specific gravity of potatoes produced in the spring 
under Louisiana conditions decreased as harvest dates were extended 
(Table 2.) However, the trend was somewhat reversed in fall potatoes 
grown at Baton Rouge. 

There was a high degree of correlation (r = .613) between specific 
gravity and per cent total starch. Tubers of the Russet Burbank variety 
contained the highest percentage of total starch in all cases, while Red 
LLaSoda had lowest total starch. 

Cooked tubers varied in mealiness ratings with varieties, location 
grown, and harvest season. 

Russet Burbank potatoes were of highest mealiness in all cases. Red 
LaSoda tubers were lowest in mealiness except for the Louisiana fall crop 
of 1958. 

Taste panel ratings (Table 2) pointed out that the mealiness of 
tubers grown during the spring in Louisiana decreased with successive 
harvest dates. The reverse occurred in fall crop harvests at that location. 
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A comparison of mealiness ratings and specific gravity readings of 
potatoes grown at the southern location during the spring showed a 
highly significant relationship (r= .720). No correlation between these 
factors was found in tubers from the other locations or crop seasons . 

Mealiness ratings and the total starch content of tubers were signifi- 
cantly related (r = .597). Potatoes of the Russet Burbank variety were 
highest in mealiness ratings and total starch content while those of 
Red La Soda were lowest. 

Varietal differences in total starch content occurred among the four 
varieties regardless of location or season (Table 1). 

Potatoes from the fall crop in Louisiana averaged highest in per cent 
total starch (Table 1). Those grown at the Wisconsin location ranked 
next highest, and spring crop tubers at the southern location were lowest 
in per cent total starch. 

The per cent total starch in tubers of all varieties (Table 2) decreased 
as harvest was delayed in the Louisiana spring crops. Delay of harvest 
in the fall at this location caused an increased starch content of tubers. 

There was a highly significant relationship between per cent total 
starch and per cent amylose in raw tubers of all varieties (r = .769) 
regardless of location grown or season harvested. 

Variety, location, and season of harvest influenced the amylose con- 
tent of raw tubers. Tubers grown at the Wisconsin location (Table 1) 
averaged highest in per cent amylose. Louisiana fall-grown potatoes 
contained the next highest amount of amylose, and those produced in the 
spring at this location were lowest in amylose. The per cent amylose in 
tubers of all varieties grown during the spring at Baton Rouge decreased 
as harvest was delayed. An increased percentage of amylose was found 
in tubers from the fall crop at that location when the harvest date was 
delayed (Table 2). 

Russet Burbank potatoes (Fig. 1) contained the highest percentage 
of amylose under all conditions, whereas those of Red LaSoda had the 
lowest per cent amylose. The amount of amylose in tubers from the 
southern-grown spring and fall crops of 1958 varied significantly between 
varieties. Harvest date had a highly significant effect on amylose content. 
There was also a significant interaction between varieties and harvest 
dates. 

A correlation (r = .424) existed between amylose and mealiness 
ratings of tubers from all crops . 

Fig. 1 shows a highly significant relationship between per cent 
amylose and the specific gravity of the tubers. 


Discussion 

Differences in specific gravity of tubers reported herein generally 
agree with other research (8, 14, 16, 17) and indicate that specific 
gravity is of value as a measure of potato culinary quality. However, it 
is important to note that associations between specific gravity and meali- 
ness ratings of tubers fluctuated, except at the varietal extremes of Russet 
Burbank and Red LaSoda. There was no consistency in the mealiness 
ratings of Sebago and White Rose potatoes, nor in their specific gravity. 
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A correlation between these two factors was found in Louisiana spring- 
grown tubers, but none existed in the fall-crop potatoes in Louisiana, nor 
in tubers produced at Wisconsin. 

The higher specific gravity of tubers grown at the northern location 
was expected. Relatively high temperatures in Louisiana during the spring 
season are not conducive to accumulation of dry matter in potato tubers. 
However, the specific gravity and mealiness of southern fall-grown 
tubers compared favorably with the Wisconsin crops. This fact shows 
that varieties which would mature in the short daylengths of Louisiana 
fall conditions might be of value to potato growers and processors. 

Comparing the specific gravity of potatoes from delayed harvests in 
the spring and fall at Baton Rouge indicates the influence of temperature 
on dry matter content. Delaying the spring harvest, while the temperature 
increased, resulted in a lower specific gravity of the tubers. Those from 
the fall crop, however, were of higher specific gravity as harvest was 
delayed and temperature decreased. 

Lack of statistical significance between mealiness ratings and some 
tuber constituents further emphasizes the need for a more objective 
method of quality evaluation. Variance in mealiness ratings of tubers 
having the same specific gravity, starch, and dry-matter content seems, 
principally to be due to the subjective nature of the taste-panel method 
of quality evaluation. 

A further discrepancy in the use of specific gravity-mealiness associa- 
tions as tuber quality criteria is shown by a comparison of these factors in 
potatoes grown at Wisconsin during 1957 and 1958. Samples from the 
1957 crop were rated higher in mealiness than those grown during 1958, 
whereas the specific gravity of tubers from each variety in 1957 was 
lower than that of the 1958 crop. However, the higher mealiness rankings 
of the tubers from the 1957 crop may be explained by their higher 
amylose content (Figs. 1 and 2). There was a significant relationship 
between mealiness ratings and the per cent amylose in these potatoes 
(r = .958). 

Mealiness scores and amylose content of potatoes produced in Wis- 
consin during 1957 averaged highest of all crops, whereas those grown 
at Baton Rouge in the spring of 1957 were lowest in both respects. Russet 
Surbank tubers at both locations consistently ranked highest in mealiness 
and per cent amylose, although the reverse was generally true of Red 
lLaSoda potatoes. This weuld seem to indicate that the amylose content 
had some influence on mealiness evaluations of the taste panel. Ratings 
of the tubers of all varieties in these factors, averaged over all crop seasons 
and locations, show that a correlation did exist. 

The decrease in amylose content of Louisiana spring-grown tubers, 
and increased amount in those from the fall crop there, as harvest was 
delayed, follows similar patterns in mealiness ratings and starch content. 
Apparently, increasing respiration rates and temperatures caused a decrease 
in the amount of amylose in the spring-grown tubers, whereas cooler fall 
temperatures were responsible for increasing amylose in tubers. lower 
mealiness ratings of potatoes as spring harvest was delayed and the higher 
scores of samples from delayed fall harvests show that the per cent amylose 
in the tubers had some influence on taste panel ratings. 
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Specific Gravity 
Figure 2. Effect of varieties, location, and season on the specific gravity and mealiness of 
potato tubers. 


The significance between the percentage of amylose and most other 
factors in tubers grown under all conditions of this study suggests that 
an amylose analysis would be a more objective method of culinary quality 
rating than specific gravity or taste panels. Although the work reported 
here was necessarily limited to four potato varieties, amylose determina- 
tions and quality comparisons were made with tubers of many other 
varieties and seedlings. Associations found between per cent amylose and 
starch content, mealiness scores, specific gravity, and dry matter per- 
centage of these potatoes were similar to those reported herein. The 
amylose test used was simple and rapid, requiring only a small sample. 
Agreement of results with other methods was good, and the amylose test 
affords quick comparison of a large number of tuber samples. 

Per cent total starch in tubers from the delayed spring and_ fall 
harvests followed a trend similar to that of amylose and specific gravity. 
Starch content decreased in the spring and increased during the fall at 
Baton Rouge. Since there was a high degree of correlation between the 
amylose and total starch content of the tubers, this similarity seemed 
logical. It has been reported that a significant relationship existed between 
mealiness ratings and per cent starch in the tubers (2, 14,19). However, 
some workers (19) have pointed out that mealiness scores could not be 
explained by starch content alone. Potatoes having a low mealiness rating 
also contained less amylose than those with a high mealiness rating. 

Environmental and varietal differences seemed to affect the total starch 
and amylose content of tubers. Potatoes of the same variety grown at both 
locations varied as much in per cent starch and amylose as those of differ- 
ent varieties at the same location. The influence of both these tuber 
constituents on mealiness ratings and specific gravity is shown by the 
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significant associations which existed between them. Total starch and 
amylose were correlated with taste scores and specific gravity of potato 
tubers. Potatoes of the four varieties also showed inherent differences in 
per cent starch and amylose. Russet Burbank tubers from Louisiana and 
Wisconsin consistently ranked highest. Red LaSoda, however, was lowest 
in total starch and amylose. Sebago and White Rose potatoes, of inter- 
mediate rating, maintained this relationship at both locations regardless 
of season. 

Inherent varietal differences reported here indicate that the amylose 
content of tubers should be considered in a breeding program to improve 
the culinary quality of southern-grown Irish potatoes. Studies to deter- 
mine the method of inheritance of high amylose content in tubers, and 
usage of parents possessing this quality, could result in progeny superior 
to present varieties in this respect. The use of the rapid amylose test in 
conjunction with a breeding program would be of value in allowing quick 
screening of seedling tubers for per cent amylose. An additional factor in 
favor of its use is that only a small sample is required. 


SUMMARY 

Quality comparisons were made with tubers of Red La Soda, Sebago, 
White Rose, and Russet Burbank Irish potato varieties grown at a northern 
and a southern location. 

Specific gravity and mealiness were significantly correlated in tubers 
grown at the southern location during the spring. Inherent varietal 
differences in specific gravity were found. Russet Burbank potatoes were 
highest, and Red LaSoda tubers lowest in specific gravity. Environment 
affected specific gravity. Tubers grown at the northerr location were 
highest in specific gravity, those from the southern location in the spring 
lowest, and southern fall-grown potatoes were of intermediate ranking. 
The delay of spring harvest caused a lower specific gravity, although 
the reverse was true in the fall tubers. 

There were significant relationships between mealiness ratings and the 
per cent amylose and total starch in potatoes. Amylose and total starch 
content were also highly correlated. Amylose content of Wisconsin and 
Louisiana fall-grown potatoes was highest, whereas Louisiana spring- 
grown tubers ranked lowest in this respect. Amylose content and mealiness 
of tubers decreased as harvest was delayed at the southern location during 
the spring, whereas the reverse occurred as fall harvests in Louisiana were 
delayed. Varietal, as well as environmental differences were found in 
amylose content and mealiness of potatoes. Russet Burbank tubers con- 
sistently ranked highest in these factors, and the Red LaSoda invariably 
rated lowest. 

Amylose content of tubers appeared to be a more objective method 
of predicting quality than either specific gravity or taste panel methods. 

Inherent varietal differences reported here also indicated that the 
amylose content of tubers should be considered in a breeding program to 
improve the culinary quality of southern-grown Irish potatoes. The 
amylose test could be used in conjunction with a breeding program, 
allowing rapid screening of progeny for amylose content. 

Environmental and varietal differences also affected the total starch 
content of tubers. Potatoes grown at Baton Rouge in the fall ranked 
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highest in per cent total starch, those at this location in the spring lowest, 
and northern-grown tubers intermediate. The starch content of tubers 
decreased during successive harvests in Louisiana during the spring, 
although the delay of fall harvests there had the opposite effect. Inherent 
varietal differences in total starch content also existed. Russet Burbank 
tubers were consistently higher in starch and Red LaSoda tubers the 
lowest. 
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HYPERSENSITIVITY TO VIRUSES A AND X IN CANADIAN 
AND AMERICAN POTATO VARIETIES! 
R. H. BAaGNALL? 


” 


Certain potato varieties are known to be “hypersensitive,” “intolerant” 
or “necrotic” in their reactions to one or more viruses. The condition 
is specific between the variety and the virus, or in some cases a particular 
strain of the virus. It has been correlated with field resistance to potato 
viruses A (12, 22), F (2), X (4, 12) and Y (3, 27) (also virus C 
or Y©) (12). The form of necrotic reaction and the degree of resistance 
differs considerably with respect to the different viruses — and there 
are some differences between the necrotic reactions of different varieties 
to the same virus. However, the hypersensitive-type of resistance to 
viruses A and X, the subject of this paper, is so effective under natural 
conditions that varieties concerned have often been termed “field immune” 
(11). Varieties that are hypersensitive to these two viruses react with 
“top necrosis” (25) when infected with the specific virus by graft 
inoculation. 

The reaction of varieties to virus A and to two strains of virus 
X — commonly referred to as “virus X” and “virus B” — is governed 
in each case by a single allelic pair of genes, dominant for the necrotic 
response. The dominants have been termed N,, Ny, and N, respectively, 
and the recessives ny, ny, and m, (7, 13, 14). Moreover, breeding for 
resistance has been found to be practical (6, 34). 

A knowledge of the reactions of different varieties is of value to 
the pathologist, inspector, seed-grower, and breeder. In Britain and 
Europe, where studies relating to hypersensitivity were closely linked 
with the work of separating and distinguishing the complex group of 
viruses involved, surveys of varietal reactions have been made (4, 12, 
22, 26, 28, 29). The “streak” of Schultz (31) appears, actually, to 
be the first description of top necrosis. But, its significance was overlooked 
at the tme and American workers meanwhile found other types of resist- 
ance to viruses A and X (next paragraph). Consequently, their references 
to hypersensitivity have been brief and scattered (1, 12, 21). Available 
Canadian and American varieties and some American seedlings of interest 
to breeders were therefore tested. For comparative purposes, some British 
and European varieties were included. 

There are other types of resistance to viruses A and X not associated 
with these hypersensitive reactions (34). Katahdin and a number of 
related varieties, though susceptible and non-necrotic when inoculated by 
grafting, are virtually immune to aphid-induced infections with virus A. 
This, too, has been termed “field immunity.” The U.S.D.A. Seedling 41956 
and its progeny Saco and Tawa are considered immune to all known 
strains of virus X. The virus-X-immunity interferred with my tests to 
determine possible presence of the Nx and N, genes, but otherwise neither 
this nor the Katahdin-type resistance to virus A are considered in this 
paper. 


1Accepted for publication November 21, 1960. Contribution No. 49, Research Station, 
Canada Department of Agriculture, P.O. Box 280, Fredericton, N. B., Canada. Tech- 
nical assistance was received from Mr. R. E. Finnie. 
2Plant Pathologist. 
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MATERIALS, METHODS AND RESULTS 


The viruses used are described below: 
Virus A 

The source of this virus was a “mild mosaic” diseased Green Moun- 
tain plant, supplied by Dr. D. J. MacLeod of Fredericton, N. B., the 
stock having been obtained originally from E. S. Schultz (36). The 
virus was transferred to a plant of U.S.D.A. Seedling 41956 — immune 
to virus X and maintained in progeny of this plant. Reactions to this 
isolate of virus A by different potato varieties and other indicator hosts 
conformed to Murphy and McKays’ (22) original description of virus A. 
Virus X 

This is the “healthy potato virus” of Johnson (18) but the popular 
name is derived from Smith's (33) use of the algebraic symbol X to 
distinguish it from another virus Y. With respect to hypersensitivity in 
potatoes, we must consider several strains of virus X. These differ in 
their ability to invoke the N, and N, genes. This method of classifying 
strains is distinct from classifications based on “virulence” (20, 30) - 
and each of the strains described below could probably be further broken 
up into “mild” and “severe” or “mottle” and “ring-spot” types. Cocker- 
ham (13) has previously classified these strains of virus X in similar 
groups* — but for the convenience of the reader, I am identifying the 
strain group with the respective necrotic genes that they will invoke. 


Virus X*: This is the strain designated “virus X” by Bawden (4). 
It incites top necrosis in varieties such as Epicure (N,n,), but not in 
varieties like Arran Victory or Katahdin (n,N,). This strain can be 
found in many varieties of nyN), constitution. My source was a naturally 
infected line of Katahdin. It was a comparatively “mild” type of the 
virus, inciting no noticeable symptoms in Katahdin and predominantly 
a mottling when transferred by sap inoculation to the common indicator 
hosts, Datura tatula L.. and Nicotiana tabacum L. (var. White Burley ). 


Virus X°: This is the “pure virus B” of Scott (32) that incites top 
necrosis in Arran Victory but not in Epicure. It was shown, actually, to 
be related to virus X (10, 12). Viruses X* and X? differ, so far 
as I could observe, only with respect to the hypersensitive reaction in 
potato. No significant differences have been shown between them physically, 
serologically, or in reactions or differential host plants. They are therefore 
considered strains of the same virus. Virus X° is apparently rare in 
nature, for no potato of Nx, constitution has ever been found naturally 
infected — Scott having encountered it in plants of Duke of York (nxn). 
My source of virus X" was a line of King Edward obtained recently from 
Dr. D. Grovier, Pentlandfield, Scotland. It was actually used here to 
test only a few varieties, but these included all of Ny, constitution. The 
virus was quite “mild” on 7). tatula and N. tabacum. 


%3My virus X* corresponds with Cockerham’s Group III; X® with his Group II, X*» 


with his Group I. He had also in Group IV, a virus of Bawden and Sheffield (5) that 
did not incite top necrosis in any variety—which would be X° by my classification. 
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Virus X*°: This was the original virus B of Bawden (4), who found 
it to incite top necrosis in both Epicure and Arran Victory. He took 
this to be a mixture of virus X and another virus that he named 
“virus B.” He could not, however, isolate the virus B from the mixture. 
Others apparently could not, either — I have not been able to do so 
— and Cockerham (13) has advanced the argument that this supposed 
“mixture” is really not such a mixture but a single strain of virus X, 
able to invoke either of the N, or Ny genes. But, mixture or not, a 
virus of this type from a line of Irish Cobbler served, here, to test for 
the N, gene in all but a few of the varieties. It was necessary to use 
virus X" to test varieties of N, constitution. My virus X*®, too, was 
comparatively “mild” in its differential host reactions. 

Plants of each potato variety or seedling being tested were top- 
grafted with potato scions bearing, one of the viruses A, X*, X>, or X*, 
The top 1 or 2 inches was cut off a 4 to 8 inch test plant, several of 
the uppermost remaining leaves trimmed away, and the stem slit length- 


wise for 1 to 2 inches. The scion — a 2 to 4 inch shoot from a virus 
source plant, its base cut wedge-shape was inserted into the slit and 


bound in place with rubber ribbon. The test plant soon developed side 
shoots and on these and later in sectioned tubers, the reaction was ob- 
served. Top necrosis ( Fig. 1) or tuber necrosis ( Fig. 2) indicated that 
the test plant carried the Ny, Ny, or N, gene as the case might be. 
Where no clear necrotic reaction developed in the test plant, an attempt 
was made to recover the particular virus so as to ascertain that the 
test plant was actually infected. Virus A was identified in varieties of 
nym, constitution — likely to carry virus X*® — by grafting scions 
from them to virus-X*"-tolerant Irish Cobbler (N,nyn,); and in 
varieties — whose scions would be killed by virus X** from Irish Cobbler 

by grafting to Canso (N,an,N,). There was no occasion to test a 
variety of N, constitution for virus A. The virus X*, X*, and X* 
strains were identified by grafts to Epicure and Katahdin. Non-necrotic 
reaction to infection indicated that the variety being tested carried the 
Ny. Ny, Or m, gene. The results are given in Table 1. 


DiscUSSION 


Where possible (8, 16, 17, 19, 23, 35, 37, 38) I have obtained the 
pedigrees of the American and Canadian varieties. North American 
varieties carrying the N, gene can, with few exceptions, be traced back 
to Garnet Chili, mostly through Earlaine, Irish Cobbler and Early Rose. 
Exceptions are Calrose, which evidently inherited the character from 
the Dutch variety Ackersegen; and two older varieties, Spaulding Rose 
and Early Pinkeye whose origin is not definitely known, but from 
appearances, are likely related to Early Rose. Early Rose was used 
extensively in European breeding, but | have not attempted to trace 
its influence there. Presence of the N, gene provides circumstantial 
evidence — early needed by historians (8, 35) — of relationships between 
some of the older varieties. 


No North American variety carried the Ny, gene. This is not sur- 
prising, for only Canoga (n,) had a parent (Albion) that did so. 
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Fic. 1.—Top necrosis—external appearance. 
Left: Reaction of hypersensitive variety (Katahdin) to virus X*® from 
Irish Cobbler scion. 


Right: Shoot of Kerr’s Pink showing reaction to virus A. Note localized 
lesions showing internally, 


The newer North American varieties that carry the Ny gene appear 
mostly to have inherited this through Katahdin or one of its parents, 
Of the grandparents of Katahdin (9), I have tested three, (Rural New 
Yorker, Aroostook Wonder (American Giant), and Flourball) and found 
them to carry only the m, gene. The source of the Nj, gene seems, there- 
fore, to be the fourth — the Polish variety Busola. Besides Busola, four 
other European varieties that carry the N), gene, Ackersegen, Hinden- 
burg, Jubel, and President appear in the parentage of some newer North 
American varieties. In three varieties, Canus, Essex, and Keswick, how- 
ever, | cannot account directly for the presence of the N, gene. The 
N, gene occurs in only two of the older North American varieties, 
McIntyre and Never Rot, but these actually may be seedlings or synonyms 
of British varieties. 

| found the top necrosis reaction much as described by Quanjer (24). 
In affected shoots the necrosis usually originated in strands of the internal 
phloem and spread into the nearby parenchyna (Fig. 3—upper). The 
lesions were soon surrounded by a cork cambium (Fig. 3—lower), except 


195 
= 
a 
i 
| 
* 3 f 
4 
| | € 
| 
| 
44 
: ij 


196 AMERICAN POTATO JOURNAL 


Fic. 2.—Tuber necrosis (virus A). 
Upper left: Localized type in Saco. 
Lower left: Extensive necrosis in Seedling B606-37. 
Right: External view of the same tubers. 


in the tender tips of the shoots which were rapidly destroyed. Externally 
a necrotic spotting appeared on the uppermost leaves, followed by a 
dying of the shoot from the top downward (Fig. 1). Necrosis also occurred 
in the tubers, sometimes in the form of a few small internal lesions, 
but at others quite extensively, perhaps involving one or more eyes 
(Fig. 2). 

The necrotic response to virus A was usually slow to appear, taking 
20 to 30 days, and it seldom killed the entire shoot (Fig. 1—right). 
It was limited in some varieties to the apical bud, and under unfavorable 
environment — high temperatures of mid-summer and low light intensity 
of mid-winter — was sometimes completely inhibited. Tuber necrosis 
almost invariably occurred, however, — usually after several months in 
storage at either 4° or 20C. — and sometimes indicated hypersensitivity 
where no “top necrosis” was seen. 

The necrosis in response to viruses X* and X*® was more rapid, 
appearing in 10 to 20 days, and usually destroyed the shoots (Fig. 1— 
left). It appeared to be less affected by environment than the virus A 
reaction, although it — like the latter — was best observed in our green- 
houses during the late winter and early spring and for a shorter period 
in early fall. The virus X* or X* reaction sometimes destroyed the 
test plant before tubers were formed, or destroyed the tubers in storage. 
Observations of the virus X" reaction were few, but it seemed to be 
similar to the reactions to viruses X* and X*, 
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TABLE 1.—Constitution of different potato varieties with respect to the 
a, x, and b alleles for reaction to viruses A, X*, and X°. 


f Allelic series 
Source _ and phenotype 


Variety igi ; 
ariety Origin oh 


— 


Ackersegen ... Germany LCY? 
Albion Holland DJM 
Alpha Holland RWH 
American Giant Old US! RVA 
Antigo US2 
Arran Comrade Britain 

Arran Consul Britain 

Arran Pilot Britain 

Arran Victory Britain 

Ashworth US 

Avon CDA2 

Bintje Holland 

Bliss Triumph Old US 

Boone US 

British Queen Britain 

Calrose US 
Canoga 5 
Canso 

Canus 

Cayuga 
Champion 
Cherokee . 
Chippewa 
Chisago 

Craigs Defiance 
Dakota Chief . 
Dazoc 

Delus 

De Sota . 
Earlaine 

Early Gem . 
Early Ohio 
Early Pinkeye 
Early Rose . 
Eigenheimer 
Empire 
Epicure Britain 
Erdgold Germany 
Erie US 
Fssex US 
Fauna Holland 
Fillmore US 
Flourball Britain 
Fortuna Germany 
Fundy CDA 
Garnet Chili Old US 
Golden US 
Green Mountain Old US 
Hindenburg Germany 
Houma US 
Imperial . Sweden 
Irish Cobbler IS 
Irish Daisy US 
Jubel : Germany 
Kasota US 
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Katahdin 
Kennebec 
Kerr's Pink 
Keswick 
Knick 
LaSalle 
LaSoda 
Majestic 
Manota 
Marygold 
McIntyre 
Menominee 
Merrimack 
Mesaba 
Mohawk 
Netted Gem 
Never Rot 
Nooérdeling 
Nordak 
Norgleam 
Norkota 
Norland 
Onaway 
Ontario 
Osage 
Osseo 
Pawnee 
Placid 
Plymouth 
Potomac 
Pontiac 
President 
Veress 
‘ungo 
ecord 
kodbake 
Red Beauty 
Redglo 
Redkote 
Red McClure 
Red Warba 
Rural New Yorker 
Rushmore 
Russet Burbank 
Russet Rural 
Saco 
Saranac 
Satapa 
Sebago 
Seneca 
Sequoia 
Sheridan 
Snowdrift 
Southesk 
Spaulding Rose 
Tawa 
Teton 
Up-to-Date 
Voran 
Virgil 


TABLE 1.—( Continued ) 
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TABLE 1.—(Continued) 


Waseca 

White Cloud 

White Rose ...... 

Seedling B96-56 .... 
Seedling X927-3 
Seedling 41956 ..... 
B606-37 ..... 


77) 


1Older U.S. or Canadian Varieties. 
2Newer varieties released through U.S. state, federal or cooperative state-federal 
breeding programs since 1932, or by the Canada Department of Agriculture since 1950. 
8Initials refer to: R. V. Akeley, Beltsville, Md.; R. W. Hougas, Madison, Wis.; F. A. 
Krantz, St. Paul, Minn.; R. H. Larson, Madison, Wis.; D. J. MacLeod, F redericton, 
N. B.; C. E. Peterson, East Lansing, Mich.; D. Reddick, Ithaca, N. Y..; G. H. 
Rieman, Madison, Wis.; M. Rominsky, Rheinlander, Wis.; A. E. Schark, Presque 
Isle, Me.; F. J. Stevenson, Beltsville, Md.; W. Trank, Alliance, Neb.; J. C. Young, 
Fredericton, N. B. 


4N = necrotic; n = non-necrotic (susceptible) ; I = immune (presence of N or n gene 
indeterminate ). 


I have noted previously (2), the reactions to different viruses, that 
extreme localization of the necrosis seemed to be correlated with greater 
relative resistance — whereas more extensive necrosis denoted lesser 
resistance. Experience in the present work agrees with this. Although field 
resistance to all three viruses bordered on immunity, the relative resist- 
ance to virus A was seen in several ways to be the greater. Varieties 
hypersensitive to virus A could not be infected by sap inoculation, 
whereas those hypersensitive to virus X* or virus X* could often be 
infected systemically in this way, with resultant top necrosis. Also, when 
tubers were saved and sprouted following top necrosis in the mother 
plant, caused by virus X* or virus X*», I observed a few cases where 
the secondary plants, too, developed top-necrosis. I have, in fact, found 
several plants of Epicure (N,) all severely necrotic and all progeny 
of one tuber — naturally infected with virus X* but, progeny of plants 
that had top necrosis caused by virus A were invariably healthy. There 
were also differences noted in the hypersensitive reactions of different 
varieties to the same virus. In some, the necrosis was more extensive 
than in others. Cockerham and M’Ghee (15) have suggested that secondary 
resistance factors operate in both the hypersensitive and non-hypersensitive 
varieties — and that in the former these determine the ability of the 
variety to localize the virus and, hence, the necrosis. Evidence of local- 
ization can be seen in Fig. 3, where the necrotic tissues have been walled 
off by cork tissue. 

Since the collection of different varieties used in this work came 
from diverse sources, an alert was maintained for any contaminant viruses 
that might have interfered with the simple testing procedure. Many of the 
varieties were infected with potato viruses S and X, and in addition, virus 
A was found in the Golden Wonder, virus F in Albion, virus M_ in 
Champion, Fortuna, King Edward, and in some Katahdin, Keswick, and 
Saco, and virus Y* in Thorbecke. None of these infected varieties showed 
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conspicuous symptoms. There was no evidence that any of these con- 
taminant viruses affected my results, but the 9 “carriers” named above 
had one interesting factor in common. They were either resistant to 
virus X, or had been systematically kept free from it; the latent virus X 
seemingly being exchanged in each case for another latent virus. Evi- 
dently resistance in potatoes to one or even several viruses is not enough, 
and if breeding for such resistance is justified, it will tend to become 
more and more complex. 
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NEWS AND REVIEWS 


RELATION OF CHILORO IPC FOR POTATO SPROUT 
INHIBITION TO INTERNAL SPROUTING OF POTATOES 


R. L. Sawyer! 


The potential of Chloro IPC for sprout inhibition of potatoes was 
discovered by Paul C. Marth of the U.S.D.A. Agricultural Research 
Service, Beltsville, Maryland. Marth and Schultz first published on 
this in 1952 and Heinze, Marth and Craft published on further tests 
in 1955. 

Early work indicated the strong inhibiting potential using either a 
dust or a dip. Impregnated paper was not effective except for tubers 
close to the paper. In general, the conclusions of Marth and Heinze were 
that potatoes needed to be held at temperatures under 70 F immediately 
after treatment for a time to be effective; less rot was obtained with 
treated tubers at temperatures of 55 F or under, but more rot was obtained 
with treated tubers at 65 F. 

Chloro IPC was found effective as a dip, a spray, or incorporated 
in a wax emulsion on potatoes by Heiligman and Wagner in 1957. 
Sprouting and weight loss were reduced at storage temperatures of 55 F, 
72 F and 85 F and Chloro IPC seemed to have an indirect effect in 
controlling storage losses caused by microbial decay. 

A new method of application was reported by Sawyer and Dallyn 
in 1956 and 1957. Chloro IPC gave effective inhibition when applied as 
a gas to potatoes in storage. Volatizing by heating to 200 C gave better 
results than atomizing into the ventilating air. However, both methods 
gave good commercial control. Application details consisted of a ventilating 
system delivering .25 cubic feet of air per bushel of tubers. After 
application, storages were kept closed and the air recirculated for 24 to 
48 hours, followed by normal ventilating procedures. Chloro IPC was 
applied after adequate healing of cuts and bruises from the harvesting 
and storing operation. 

Sawyer and Cetas in 1957 and 1958, working with 400-bushel ex- 
perimental bins, found that Chloro IPC applied to well-cured potatoes in 
storage did not increase the amount of dry rot; however, the application 
to freshly harvested or poorly cured potatoes in storage could result in 
increased dry rot. Tubers treated with Chloro IPC and held at 50 F gave 
excellent control of shrinkage and black spot at a treatment dosage of 
4 gram per bushel. 

Hendel in 1957 reported on several considerations in using Chloro 
IPC. Wound healing was greatly retarded by application of Chloro IPC 
to freshly cut surfaces and caused a loss of fluid and blackening of 
the surfaces; and air velocity was important in storage for uniform dis- 
tribution. Hendel also found Chloro IPC to have a fungistatic effect on 
dry rot organisms. Sprouting of potatoes was effectively controlled at 
50 F with 1 to 2 ppm on the tubers. 


1Cornell University, Riverhead, Long Island, New York. 
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Craft and Audia in 1959 felt that the low rate of penetration and 
translocation of Chloro IPC were related to the selectivity to inhibit sprouts 
without significantly modifying the metabolism of the intact tuber. 

Julian Miller in both 1959 and 1960 found that Chloro IPC effectively 
controlled sprouting at 60 F for 4 months with a 1% dip or by storing 
untreated tubers in a cloth or paper bag impregnated with 1.0 gram 
of Chloro IPC. No effect on chipping color due to Chloro IPC was 
observed. 

Sawyer and Cetas in both 1959 and 1960 found Chloro IPC to 
be very effective in controlling sprouting and shrinkage. No detrimental 
effects on chipping color or other storage disorders were observed from 
treatments in the 400-bushel experimental storage rooms. 

In the 1959-1960 storage season, as soon as Pure Food and Drug 
Administration had given clearance for use of Chloro IPC in commercial 
storages, an experimental treatment program was established in storages 
across the United States to see under what storage conditions Chloro IPC 
could effectively control sprouting. Under this program, twenty-one treat- 
ments were made. An aerosol, using a mixture of Freon propellant and 
Chloro IPC, as well as a microsol using mechanical methods of propelling 
and droplet break-up were used. E. K. Plant of Pittsburgh Plate Glass 
Company, with R. L. Sawyer as a consultant on sabbatic from Cornell 
University, supervised these storage tests with the aid of State University 
Research and Extension personnel in the various areas. These State 
University personnel in most cases checked and reported on the degree 
of success of the treatments. Samples from each storage were analyzed 
for residues of Chloro IPC. Samples were also held at 70 F in a laboratory 
to study the effect on sprouting from each storage. 

Approximately 150,000 ewt of potatoes were treated with Chloro IPC. 
Good through-ventilation was found necessary for adequate distribution 
with bulk stored potatoes. Good duct-spacing was necessary for adequate 
distribution with through ventilation. With pallet box storages, turbulant 
sources of air in aisles, and the use of boxes with slatted sides, in 
general, gave sufficient distribution of Chloro IPC. Envelope or shell 
cooling systems and bag storages did not allow adequate Chloro IPC 
distribution. The microsol appeared to give better results than the 
aerosol. 

sy letter or telephone, contact was made with storage managers at 
the end of the storage period to determine satisfaction and complaints. No 
mention in any case was made of internal sprouting. There were several 
storages where inadequate distribution gave poor sprout control. There 
was one case where a portion of the potatoes treated would not cure out. 
However, in that same area, several non-treated lots failed to cure out 
following similar storage time. In the storage involved with poor curing, 
only certain lots failed to cure out. 

No association of Chloro IPC to internal sprouting had been reported 
in literature or were reported in the commercial trials up to the 1960-61 
storage season. Potatoes had been treated in all stages of sprouting. In 
some of the commercial processing storages, lots were treated in a given 
storage with potatoes ranging from no sprouting at all to those having 
sprouts six inches long, and no internal sprouting was encountered at 
the end of the period. 
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Processors, prior to federal clearance, had tried Chloro IPC on large 
storage lots, some as early as 1957. These known processors ranged from 
the San Francisco area, Los Angeles, Central Colorado, the midwest, to 
the east coast. One large processing establishment with a research de- 
partment has several years of unpublished data regarding Chloro IPC and 
had come across no association with internal sprouting. In all of these 
trials, only one processor had encountered some internal sprouting with 
Chloro I[PC-treated potatoes in June 1957. However, this same processor 
in 1960, although no treatment was used, had to discontinue use of some 
potatoes in this storage because of internal sprouting. Potatoes were stored 
at 55 F with excessive air movement to prevent storage rots from spreading. 
This storage manager did not attribute the internal sprouting to Chloro 
IPC, but to the high storage temperatures which had developed in storage 
during the late spring months when his forced air proportioning system 
was not properly functioning in 1957. 

As a result of this year’s publicity on internal sprouting, another 
processor in Maine reported he had observed internal sprouting with 
two inhibitors last year as well as in untreated checks, and could not 
see any difference among treatments. 

In the storage season 1960-61, Chloro IPC was made available as a 
microsol treatment applied as a service. In late January 1961, com- 


plaints of internal sprouting developed in Ohio and Pennsylvania. A 
survey of approximately a dozen storages in that area indicated the 
problem at that time to be mild in most cases, but severe in spots in 
others. All of these storages had been treated with Chloro IPC. 

At this same time, a chipping plant on the east coast was visited 
which had two lines of non-treated potatoes running. Both Russet Rurals 
and Kennebecs were showing internal sprouting with the Kennebec being 
quite severe. A storage of Chloro 1PC-treated potatoes being saved for 
later usage, showed no internal sprouting other than in three untreated 
pallets which had been removed during treatment as a check on the 
effectiveness of sprout control by Chloro IPC. 

At the New York Potato School in Ithaca, on February 21, the 
problem of internal sprouting was discussed and the fact that it seemed 
to be associated with Chloro I1PC-treated storages in the Ohio-Pennsyl- 
vania area brought out. After this meeting, several up-State New York 
growers found the problem when they returned from the school. 

On Long Island, samples from treated storages were checked at 
the Long Island Vegetable Research Farm for sprout control by holding 
them at 70 F after treatment. With the previous research knowledge that 
a sufficient dosage of Chloro IPC gave permanent sprout inhibition, all 
storages which showed any marginal surface sprouting were immediately 
retreated. Only one case of internal sprouting occurred on Long Island. 
In this one case, two retreatments were made and internal sprouting was 
contained at the point where it was originally discovered in early Feb- 
ruary. Potatoes were processed from this treated storage to the processor's 
satisfaction, although increased help was necessary to pick out the chips 
showing internal sprouting. This same processor observed internal sprout- 
ing in this storage in 1960 although he used no inhibitor. 

Internal sprouting of Chloro I1PC-treated potatoes at the present time 
has occurred, to this author’s knowledge, in some storages in Ohio, Penn- 
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sylvania, up-State New York, and Maine and one storage in Connecticut. 
In both Ohio and Pennsylvania, Chloro 1PC-treated potatoes were still 
available from storages the first of February with no internal sprouting. 
Potatoes in one storage in the Red River Valley developed slight internal 
sprouting. However, the grower had a non-treated storage of similar 
potatoes with more internal sprouting than in the treated storage. In the 
Ohio-Pennsylvania area, where internal sprouting occurred, no untreated 
potatoes were available which had been held at similar storage tempera- 
tures. In some areas, maleic hydrazide-treated tubers had some internal 
sprouting, but less than Chloro 1PC-treated tubers, at the same state of 
storage. 

Certain general environmental conditions can be associated with 
internal sprouting in storages in all of the areas where Chloro IPC has 
been used. Storage temperatures have been 55 F and over, and most of 
them were in the 58 F to 62 F range. Continuous air movement is generally 
practiced to maintain this temperature through the pile with most storages 
using exhaust fans. This results in excessive shrinkage. 

Internal sprouting in the past has been associated with potatoes 
which are old. Potatoes held at 40 F do not usually exhibit this phenomena 
until they are a year old. Processors storing at temperatures of 50 F 
or over frequently encounter the problem in the spring months. The 
problem of internal sprouting is frequently encountered in research samples 
held for long periods. Untreated potatoes are usually completely disin- 
tegrated by the time internal sprouting is encountered in treated produce. 

After internal sprouting was encountered this spring, contact was 
made with various research men working with potatoes in the United 
States. One worker had observed the problem this past year with low 
dosage levels of Chloro IPC after 14 months’ storage. One other worker 
had seen some internal sprouting on a cull pile where the research 
samples were dumped after a year old, but at that time could not tell 
whether the internal sprouting had come from Chloro IPC treatments 
or other treatments. Another worker said that he suspected that low 
levels of Chloro IPC might accentuate the problem. All of the other 
workers who have done considerable work with sprout inhibitors said 
they had never seen any association between Chloro IPC treatments and 
internal sprouting. This included the workers at Beltsville, Maryland, 
who originally discovered its potential. 

As a reslt of this past season’s phenomena, my personal feeling 1s 
that Chloro IPC at marginal dosages may accentuate the problem once 
potatoes are old. The aging of a potato can be accentuated by climatic 
conditions during the growing and storing period, and particularly by 
high storage temperatures and dehydration in storage. Attempts to make 
Chloro IPC and other inhibitors cause internal sprouting in storage re- 
search using this knowledge have been successful this year. Untreated tubers 
at the present time, stored at 50 F under refrigeration, have internal sprout- 
ing. Between one and two thousand 2-quart boxes of potatoes have been 
hand-desprouted annually for 7 years at the Research Farm and_ this 
is the first vear internal sprouting has been encountered by March 1 
following any treatment. Thousands of potatoes, held at 45 F to 55 F, in 
experimental bins receiving marginal dosage levels of Chloro IPC were 
cut and only one tuber had an internal sprout. 
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Certainly, before any further treatments are made in the areas that 
have the problem, a thorough investigation should be made of all factors 
and not just of Chloro IPC. Last summer, in the Red River Valley a 
sprout inhibitor other than Chloro IPC was temporarily considered 
the cause of internal sprouting until more knowledge of the causes of 
internal sprouting become known to those involved. 

The satisfied growers are many. Those who have had a problem this 
year and have treated with Chloro IPC are very few in comparison with 
those who have treated and are completely satisfied. Requests for treat- 
ment this fall have already started to come in to the applicator on Long 
Island. 

If Chloro IPC has accentuated the problem, the association ts not 
clear cut. The State Extension Services, the research men and Pittsburgh 
Plate Glass went into this year’s treatment with no knowledge of any 
association between Chloro IPC and internal sprouting. There is_ still 
no clear cut evidence that Chloro IPC is in itself the cause, but the 
evidence indicates an association under certain storage conditions which 
should be investigated before further treatment in the areas concerned. 

Research is under way in several areas in an attempt to determine 
why internal sprouting was such a problem this past vear, with and 
without the use of inhibitors. Many processors claim to have had_ the 
problem this past year for the first time. The general problem of internal 
sprouting is definitely not tied to any one inhibitor or sprout inhibitors 
in general. 
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POTATO JOURNAL BINDERS AVAILABLE 


Over the years we have received numerous requests for bound 
volumes of, or binders for American Potato Journals. We have found 
what we believe is a binder that will protect your copies of the Potato 
Journal for years. 

It’s a strong, sturdily constructed binder — handsomely bound in 
brown simulated leather with “American Potato Journal” embossed 
in silver on the front cover and backbone. A label holder for identifying 
the volume number is also attached. Each binder will hold 12 issues 
(one volume) of your Potato Journal. 

These binders hold your Journals firmly in place with a nickel plated 
blade which is easily detached to allow quick removal of individual 
copies for loan or reference. The binders open like a book so that the 
pages of your Journal lie flat for easy reading. 

The binders look as handsome as any book and you will be proud to 
place them beside your best books. 

You no longer need to search for your copies of the Potato Journal 
in your desk or book case. You can keep them handy in a fine inexpensive 
binder. The binders cost only $2.50 each and we will pay the postage 
if you send payment with your order. Or, if you prefer, we will bill 
you $2.50 plus 50 cents for postage and handling. 

To secure binders for all of your American Potato Journals, fill in 
the coupon below, enclose check or money order, and mail to John 
Campbell, Treasurer, The Potato Association of America, Nichol Avenue, 
New Brunswick, New Jersey. 


Joun C. CAMPBELL, Treasurer 

Tue Potato ASssocIATION OF AMERICA 
NicHot AVENUE 

New Brunswick, New JERSEY 


Dear Mr. Campbell: 


Please send me .............. ... American Potato Journal binders. 
Number 
[] I enclose $..................... at $2.50 each, you pay postage. co 
(@ $3.00 each. which includes postage and 
handling charges. 
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PROGRAM OF THE 45th ANNUAL MEETING OF 
THE POTATO ASSOCIATION OF AMERICA 


In Conjunction With 


THE NORTHWEST ASSOCIATION OF 
HORTICULTURISTS, ENTOMOLOGISTS AND 
PLANT PATHOLOGISTS 


July 25, 26, 27, 28, 1961 


COLUMBIA HOTEL 


Wenatchee, Washington 


TUESDAY, JULY 25, 1961 — 8:00 A.M. 


Tour of the Potato areas in the Columbia Basin; the new 

research farm at Orthello, and new processing plant at 

Warden. Harvesting and shipping of potatoes will be in 
progress. 


REGISTRATION 


Tuesday evening, July 25, 1961, and Wednesday morning, 
July 26, 1961, at the Columbia Hotel 
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10. 


. Potato Varieties and their Susceptibility to Blackspot when Bruised. 


. A Possible Function of Potassium in Decreasing Susceptibility of 


. Moisture Stress and the Development of Blackspot in Russet Bur- 


. Fertilizers and the Control of Blackspot in Washington. (15 min- 


. Graphic Analysis of Reducing Sugar Disappearance in Stored Potato 


. Chipping Tests of Several Potato Varieties and Selections Grown 


. Some Pathological and Horticultural Characteristics of the Varieties 


. Breeding for Resistance to Diseases and Pests. (15 minutes). C. M. 


. Germination of Solanum Pollen on Artificial Media. (10 minutes). 


AMERICAN POTATO JOURNAL 
WEDNESDAY MORNING, JULY 26, 1961 


Columbia Hotel — 9:00 A.M. 


ROBERT AKELEY, Presiding 


External and Internal (Blackspot) Mechanical Injury of Washing- 
ton Russet Burbank Potatoes trom Field to Terminal Market. (10 
minutes). FENTON E. LARSEN, Washington State University, 
Pullman, Wash. 


(15 minutes). R. KUNKEL, M. W. CARSTENS, W. G. HOYMAN 
and N. SANDAR, Washington State University, Pullman, Wash. 


Russet Burbank Potatoes to Blackspot when Bruised. (15 minutes). 
R. KUNKEL, A. I. DOW, Washington State University, Pullman, 
Wash. 


bank Potatoes when Bruised Following Root Pruning. (15 minutes). 
R. KUNKEL and W. H. GARDNER, Washington State University, 
Pullman, Wash. 


utes). R. KUNKEL and A. I. DOW, Washington State University, 
Pullman, Wash. 


Tubers. (15 minutes). DONALD R. ISLEIB, Michigan State Uni- 
versity, East Lansing, Mich. 


in North Dakota. (15 minutes). R. H. JOHANSEN, North Dakota 
State University, Fargo, N. D. 


Kennebec and Golden Chip. (15 minutes). WILLIAM G. HOY- 
MAN, Irrigation Experiment Station, Prosser, Wash. 


DRIVER, Crop Research Division, Christchurch, New Zealand. 


A Program for Breeding Industrial Potato Varieties. (10 minutes). 
G. V. HOUGHLAND, R. V. AKELEY and A. E. KEHR, Crops Re- 
search Division, Beltsville, Md. 


S. J. PELOQUIN, L. R. MORTENSON, and R. W. HOUGAS, Uni- 
versity of Wisconsin, Madison, Wis. 
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WEDNESDAY AFTERNOON, JULY 26, 1961 
Columbia Hotel — 1:30 P.M. 


HUGH MURPHY, Presiding 


. Effect of Levels of Phosphorus and Source of Nitrogen upon Potato 
Plant Growth, Leaf Tissue Composition, and Tuber Yield. (10 
minutes). HERMAN TIMM and JERRY RIEKELS, University of 
California, Davis, Calif. 


. Nitrogen fertilization of the Katahdin, Saco and Plymouth Varieties 
in Maine. (15 minutes). H. |. MURPHY and M. J]. GOVEN, Uni- 
versity of Maine, Orono, Maine. 


. Effect of Planting Dates, Fertilization and Spacing on Yield, Stor- 
age Quality and Chipping Quality of Kennebec and Katahdin 
Varieties on Long Island. (15 minutes). R. L. SAWYER, Cornell 
University, L. I. Vegetable Research Farm, Riverhead, N. Y. 

. A Simplified Belt Attachment for lron Age Potato Planters for 
Applying Small Quantities of Fertilizer. (5 minutes). R. KUNKEL, 
Washington State University, Pullman, Wash. 


. The W.S.U. Press Wheel Potato Planter. (15 minutes). R. KUNKEL 
and N. SANDAR, Washington State University, Pullman, Wash. 


. Simulated Hail Damage to Potatoes in Maine. (15 minutes). H. J. 
MURPHY and M. J. GOVEN, University of Maine, Orono, Maine. 


. Seed Potato Productivity After Cooling, Supercooling or Freezing. 
(15 minutes). H. W. HRUSCHKA, R. V. AKELEY, A. H. SHARK, 
U.S.D.A., Beltsville, Md.; E. H. RALPH, University of Delaware, 
Georgetown, Del.; R. L. SAWYER, Cornell University, Riverhead, 
N. Y. 

. Yield Variability Among Katahdin Seed Sources. (10 minutes). R. L. 
SAWYER, Cornell University, Riverhead, N. Y. 

. Weight Loss in Some Alaskan Potatoes Following Various Pre- 
Storage Treatments. (15 minutes). CHARLES E. LOGSDON and 


HAROLD STEPHAN, Alaska Agricultural Experiment Station, 
Palmer, Alaska. 


. New Applications of Fusarex to Stored Potatoes. (15 minutes). J. K. 
KRUM, Sterwin Chemicals Inc., New York, N. Y. 


. Further Work on the Alcohols for Sprout Inhibition. (10 minutes). 
R. L. SAWYER, Cornell University, Riverhead, N. Y. 


. Airflow and its Effect on Sprouting and Storage Losses of Russet 
Burbank Potatoes. (15 minutes). WALTER C. SPARKS, University 
of Idaho Branch Experiment Station, Aberdeen, Idaho. 


. “Stereo-Plotter” For Three-Dimensional Graphs. (15 minutes). H. 
W. HRUSCHKA, U.S.D.A., Beltsville, Md. 
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THURSDAY MORNING, JULY 27, 1961 


Columbia Hotel — 8:30 A.M. 


ROBERT KUNKEL, Presiding 
A Comparison of Greenhouse and Field Grown Potato Plants in 
Regard to Late Blight Infection. (10 minutes). KENNETH W. 


KNUTSON, University of Idaho Branch Experiment Station, Idaho, 
and CARL J. EIDE, University of Minnesota, St. Paul, Minn. 


. Testing for Field Resistance to Potato Virus Y. (15 minutes). A. P. 


BENSON and E. P. LANA, North Dakota Agricultural Experiment 
Station, Fargo, N. D. 


. Effect of Host Resistance on Commercial Production of Virus 


X-Free Potatoes. (10 minutes). A. P. BENSON and R. H. JOHAN- 
SEN, North Dakota Agricultural Experiment Station, Fargo, N. D. 


. Transplants As a Source of the Green Peach Aphid, Myzus Persicae 


(Sulz) in the Potato Seed Producing Areas of Idaho. (15 minutes). 
GUY W. BISHOP, University of Idaho, Aberdeen, Idaho. 


. The Vitamin C Content of Raw Potatoes, Fresh Mashed Potatoes 


and Reconstituted Dehydrated Flakes. (15 minutes). SHIRLEY V. 
BRING, CAROL GRASSL, JOYCE HOFSTRAND, University of 
Idaho, Moscow, Idaho; MILES WILLARD, Rogers Brothers Seed 
Co., Idaho Falls, Idaho. 


. Observations on the Firming of Potato Tissue Slices on Soaking in 


Distilled Water. (15 minutes). M. V. ZAEHRINGER, H. H. CUN- 
NINGHAM, D. J]. LETOURNEAU and J. T. HOFSTRAND, Uni- 
versity of Idaho, Moscow, Idaho. 


Standardization and Refinement Studies of an Objective Cooking 
Method for Evaluating Texture of Potatoes. (15 minutes). M. V. 
ZAEHRINGER, H. H. CUNNINGHAM, D. J. LETOURNEAU 
and J. T. HOFSTRAND, University of Idaho, Moscow, Idaho. 
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PROGRAM OF 45TH MEETING 
THURSDAY MORNING, JULY 27, 1961 
Columbia Hotel — 10:15 A.M. 


BUSINESS MEETING and COMMITTEE REPORTS 


O. C. TURNQUIST, President, Presiding 


THURSDAY AFTERNOON, JULY 27, 1961 


Columbia Hotel — 1:30 P.M. 


ROUND TABLE DISCUSSION ON INTERNAL SPROUTING 


Columbia Hotel — 2:45 P.M. 
BUSINESS MEETING 


O. C. TURNQUIST, President, Presiding 


THURSDAY EVENING, JULY 27, 1961 
Columbia Hotel — 6:30 P.M. 
POTATO BANQUET 


FRIDAY, JULY 28, 1961 
TOUR OF THE FRUIT AREAS 


Time to be announced. 
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WANTED 


Do you have some of these old Journals? We are in need of certain 
volumes of the American Potato Journal. If you are not using your 
old Journals, why not sell them? We will pay the prices noted below 
for the issues listed. Look through your Journals and send any of the 
desired copies to John C. Campbell, Treasurer, Potato Association of 
America, New Brunswick, N. J. Prompt payment will follow. 


Single copies 40¢ each except as noted. 
Volumes 1 through 8 All Nos. at 75¢. Complete volumes $9.00. 
Volume 9, All Nos. at 50¢. Complete volume $6.00. 
Volume 10, All Nos. at 40¢. Complete volume $5.00. 
Volume 11, No. 4 at $1.00. Complete volume $5.00. 
Volume 12, No. 2 at $1.00. Complete volume $5.00. 
Volume 13. No. 1 at $1.00. Complete volume $5.00. 
Volumes 14-16, All Nos. at 40¢. Complete volume $5.00. 
Volume 17, No. 3 at 75¢. Complete volume $5.00. 
Volume 18, No. 2 at 75¢. Complete volume $5.00. 
Volume 19, Nos. 2 and 4 at 75¢. Complete volume $5.00. 
Volume 20, No. 2 at $1.00. Complete volume $5.00. 
Volume 21, No. 4 at 75¢. Complete volume $5.00. 
Volume 22, All Nos. at 40¢. Complete volume $5.00. 
Volume 23, Nos. 1 and 3 at $1.00. Complete volume $5.00. 
Volume 24, Nos. 1, 2. 4. 8. 10 at $1.00. Complete volume $7.00. 
Volume 25, Nos. 4. 5, 6. 8. 10 at $1.00. Complete volume $7.00. 
Volume 26, No. 2 at $1.00. Complete volume $5.00. 
Volumes 27 through 33. Complete volumes $4.00. 


Volumes 27. No. 5: 28. No. 7; 29, No. 7; 30, Nos. 4. 5. 6. 9: 31:. Nos. 
5.9, 11. 12: 33, No. 1: and 34, No. 5 at 50¢ each. 
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INCREASE PROFITS —INCREASE QUALITY 


of your 


POTATO CROP 


MICRONIZED 


TRI-BASIC COPPER SULFATE 


Tri-Basic Copper Sulfate upgrades quality and yield—reduces 
Tuber Rot—Fewer Pick Outs—Better Shipping Quality—Higher 
Solids Content—Fewer Watery Potatoes—Better Chipping Stock— 
Increased Storage Life. 


Micronized Tri-Basic Copper Sulfate is easy to apply in spray 
or dust form and it provides the nutritional element Copper so 
essential to healthy plant growth and increased yield. 


Insure an increased yield of higher quality potatoes—Use Micro- 
nized Tri-Basic Copper Sulfate. 


& 12-629 GRANT BUILDING, ATLANTA 3, GEORGIA 
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® POLYETHYLENE 
SPREADER-STICKER 


really pays off our 
potato 


“We've used Plyac for several years, to make our sprays spread and stick for 
more efjective insect and disease control. Plyac’s ability to ‘set’ our chemicals 
aids us considerably in overcoming the effects of rain, heat, wind. It really 
pays off—at nominal cost!” 


Find out for yourself how Plyac, Only 2 to 4 ounces are needed for 
Allied Chemical’s amazing liquid each 100 gallons of spray mixture. 


polyethylene spreader-sticker, The cost of Plyac spreader-sticker 
makes sprays stick better, last is nominal—and it really pays off 
longer, gives you more “work” for in better spray results! See your 
your spray dollar. dealer for Plyac today! 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N.Y. 


ote 
hemical 


Colorado Potato Beetle wae Leajhoppers 
Armyworm eas Green Stink Bug eae Leaf-footed plant bug we Tough-to-kill aphids we 


wie Potato Tuberworms 


Thiodan 


kills them all: keeps killing them 


Besides positive control of all these 
pests, Thiodan provides every other fea- 
ture you've looked for in a new, broad 
spectrum insecticide. It provides really 
long-lasting residual control and it’s 
safer to use than many pesticides. 
Thiodan is harmless to vines and causes 
no off-flavor in pota- 


recent field experience indicates that 
Thiodan treated plots produced greater 
yields than other standard treatments 
under controlled test conditions. 

On all counts, performance, residual 
control and safety, only Thiodan pro- 
vides so much help producing bigger, 

better crops. See your 


toes. And what may e ® dealer today! 
Phiodan 


TECHNICAL CHEMICALS DEPT. » NIAGARA CHEMICAL DIVISION, 
FOOD MACHINERY AND CHEMICAL CORPORATION + MIDDLEPORT, N. Y. 
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Naugatuck Chemical Division 


Dept. A Elm Street, Naugatuck, Connecticut 


producers of seed protectants, fungicides, miticides, insecticides, growth retard- 
ants, herbicides: Spergon, Phygon, Aramite, Synklor, MH, Alanap, Duraset. 
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SPROUTING 
i 
Weight loss jg forbidden 
Potato Processor, find that Naugatuck s 
a famous retardant, MH, insures top 
“+ 
‘ Market price for Potatoes even after 
months of Storage. Weight loss 
and ‘Poilage are Sreatly Teduced. 
ef Sprouting does NOt occur even when 7 
they ae store at home at high tem. 
=| Peratures They Stay Whiter nd firmer = q a 
longer. Crisp, lighter chips result from = 
Teduced Sugar Content. Product of 
ray United States Rubber, Naugatucy 
Chemica} Division, Naugatuck Conn, 
» 
Er ates Rub 
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